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 Technological advance has contributed greatly to the acceleration of human progress in 
the past several centuries. No individual, organization, business or government can ignore 
it. The objective of present study is to evaluate that, is there a definite relationship 
between use of technology advancement and human development in the State. The study 
develops an index (district-wise) of technological achievement and human development. 
The paper comes out with the result that, the technological achievement level and the 
level of human development of the State is very low. Study also disclosed the fact that 
there is a positive degree of moderate correlation (0.604) between human development 
and technology achievement, there by draws the attention towards the needs to accelerate 
the pace of technology adaptation in the State.  
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        Throughout history technology has been a powerful tool for human development. 
Technological innovations affect human development and human development is also an 
important means to technology development. Technology is a key enabler of the new era, 
the driving force in economics (Sweeny, 2000).Several studies advocate technology as a 
vital agent for economic and social development. Human skills play a pivotal role in 
enhancing the technological capabilities of any region. Higher human development areas 
are more prone to employ advanced technology as compared to low human developed 
regions. Policy measures are required to be framed in such a way which can uplift human 
development in order to accelerate technology development. Human development report 
(UNDP, 2001) has highlighted technology as the heart of human progress as it enables 
people to increase their income to live longer, be healthier and enjoy a better standard of 
living. In the process of technology development human capital plays a crucial role as an 
absorption capacity for new technology in developing countries, thus human capital is 
considered as a key factor behind technology development (Lee, 2001). Several new 
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measures of national technology capabilities have recently been developed. Authoritative 
attempts have been made by the World Economic Forum (WEF), The United Nations 
development program (UNDP), the UN Industrial development organization (UNIDO), 
and the RAND Corporation (Archibugi and coco, 2005). The concept that technology is 
needed for HD has been supported by abundant literature but its vice-versa is still 
requires concern. So in this study we focused on these two- human development and 
technological capabilities. 
 Thus the main objective of the present study is to evaluate that, is there a definite 
relationship between use of technological advancement and human development, taking a 
case study of Chhattisgarh, India. Chhattisgarh is one of the youngest States of India, 
constituted on 1st of November, 2000, total population of the State is 22.40 million as per 
the midterm population projection, 2005. Total geographical area of the State is 13.7 
million hectares. It has 43 percent arable land under cultivation and 44.21percent of area 
recorded as forest, holding third largest forest coverage of the country. Agriculture is the 
main stay for 78 percent of the population of the State. Since its formation in 2000 till 
2005, the State NSDP increased from Rs.13296 crore to Rs.18432 crore. During this 
period State per capita income increased from Rs.6423 to Rs.8266, at constant (1993-
1994) prices. Where as the share of agriculture sector declined from 36 percent to 33.16 
percent and industrial sector from 28 percent to 26.10 percent. The contribution of 
services sector registered an increased from 36 percent to 40.74 percent during the same 
period.                                                                                   
              In order to evaluate the technological performance of the State data pertaining to 
all the 16 districts of Chhattisgarh has been considered for study. This paper has two fold 
aim - firstly it aims to present a measurement approach to assess the technological 
achievement of Chhattisgarh by formulating Technology Achievement Index (TAI) and 




Technology is the application of organized knowledge to practical tasks by 
ordered systems of people and machines (Barbour, 1992). Mostly the innovations in 
sector of technology are carried out in developed economies where as developing or 
underdeveloped economies just adopt them in order to accelerate economic development. 
Adaptation, rather than production of technology is considered to be more important for 
low income, low technology countries to catch up to the advanced countries (Lee, 2001). 
Moreover, imitating the technology created by advanced countries saves the cost and 
time of other contrary economies. 
 Technological changes often bring about significant change in our societies and 
ourselves as it contributes to raise the production which would in turn   raise GNP of any 
country. Technology acts as an elevator in development process. Hence to understand the 
economic and social transformation, measurements of technological capabilities are 
required. The TAI is a composite index of technological achievement reflects the level of 
technological progress of a country (Desai et al, 2002).Thus, to evaluate the participation 
of Chhattisgarh State in this high-tech age TAI, a composite index of technological 
achievement is prepared. The index aims to calculate district-wise technological 
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achievement of Chhattisgarh.. TAI is calculated on the basis of three parameters, namely, 
Diffusion of technology in agriculture, Technology infrastructure and human skills.   
 
Diffusion of Technology in Agriculture 
 
  Agriculture is still a major sector in many economies and agricultural activities 
provide developing economies with food and revenue. Chhattisgarh is an agro- 
dominated State with 78 percent of its population living in rural area and depending on 
agriculture for its livelihood. The agricultural contribution is 33 percent of states GDP. 
Thus, much emphasis is given here to the adaptation of technology in agriculture. The 
indicator taken for the study are, number of tractors per hundred sq km. of  arable land 
and fertilizer consumption kg per hectare of arable land. We are considering those 
technologies of the State which are highly in use and are in reach of each and every 
individual in the rural sector. Index value of diffusion of technology in agriculture for the 
year 2000 is 0.026 and for the year 2005 is 0.035 (Table 1). 
 
Technology Infrastructure 
 The infrastructure of the technology should be measured on the basis of its 
adoptability rather than on its creativity or the current innovation in that sector. As people 
adopt technology as per their utility and affordability in this study we consider telephone 
connectivity, per thousand population and electricity consumption, per thousand 
population as the parameters to measure the technology infrastructure. As we find their 
adoptability and equitability is not only in urban areas but also in rural parts of 
Chhattisgarh. Here we are not introducing the latest trends in technology that is access to 
internets, mobile phones etc.  
 Empirical evidence suggests that there is a long lag between the time a new 
technology is introduced and the time at which it is widely adopted (Manually and 
Seshadri). As per Chhattisgarh State is concerned latest information technology trends 
are not yet in reach of common people who reside in the rural sector of the State. So we 
consider the diffusion of old technology to measure technology infrastructure due to their 
wide spread in the region. Index value of technology infrastructure for the year 2000 is 




Human skills act as a foundation stone for adaptation of new technologies 
especially in developing countries. Human skills are vital to be able to adapt to new 
technological realities and are thus included in the TAI (Desai, et al, 2002). By focusing 
on the education strategies human skill can be enhanced. Because human capital is 
multifaceted and included a complex set of human attributes, the store of human capital 
help by individuals is hard to measure with precision in a quantitative from. Educational 
attainment is at best a proxy for the component of the human capital stock obtained at 
schools (Barro and Lee 2000). Thus in present study mean years of schooling is used as 
an aggregate measure of human skill in the State. Index value of mean years of schooling 




Human Development (HD) is a means to technology development. Abundant of 
literature support education, health and income as the three basic components to measure 
HD. Higher level of education make especially powerful contribution to technology 
creation & diffusion (HDR2001). As better education accelerates research and 
development work in not only scientific sector but also enhances the use of technology in 
agriculture sector as educated farmers are much aware about utilizing technology for 
increasing productivity, educated labor force can employ better technology for getting 
higher output. HD is also concerned with bringing improvement in health sector there by 
encouraging inventions of new medicines which is included in technology creation. At 
last, one of the most vital component of HD that is income also contribute for 
technological progress as evidences advocate that developed economies whose per capita 
income is high participate more in creating new technology.  
 The above concept features HD parameters as enhancing agents for bringing 
technological development in any region. There by stating that higher HD supports 
higher technology development where as lower HD refers to lower technology 
achievement. Chhattisgarh Human Development Index (HDI) ranking and its TAI 
supports this statement (Table 7). 




   The overall technological performance scenario of Chhattisgarh State for year 
2000 and 2005 reveals that in year 2000  eight districts (Durg, Raipur, Dhamtari, Bilaspur, 
Raigarh, Mahasamund, Janjgir-Champa, and Rajnandgaon ) falls under the category of 
dynamic adopters and rest eight districts (Korba, Bastar, Kanker, Dantewada, Koria, 
Jashpur, Kawardha, Surguja) are marginalized adopters. In 2005 the districts under 
dynamic adopters have increased to ten including Korba and Kanker, leaving other districts 
under the same category. Though the TAI values of State was 0.192 in the year 2000 raised 
to 0.219 for 2005 shifting the State from marginalized adopter’s category to dynamic 
adopter (Table 4).There by showing minor improvement during the span of five year. But 
none of the district fall within the category of leaders (TAI>0.50) and potential leaders 
(TAI=0.35-0.49). Though technology infrastructure adaptation is more as compared to the 
other two parameters of TAI. Electricity consumption is the main component behind raise 
in TAI values, where as the telephone connectivity per one thousand people has increased 
by 0.046 percentage point from 2000 to 2005 (Table 4), there by stating it as a highly 
adopted technology of the State. In the State diffusion of technology with regard to 
agricultural sector is very low there by pointing it as a major factor behind technology 
lagging of the State.  
   The HD scenario of Chhattisgarh  reveals low (0.471) status of HD as only 1st five 
ranked districts (Korba, Durg, Mahasamund, Raipur & Janjgir- Champa ) under HDI have 
achieved a medium HD status and eleven districts (Dhamtari, Jashpur, Bilaspur, 
Dantewada, Raigarh, Sarguja, Kanker, Korea, Rajnandgaon, Kawardha and Bastar)  
showed low level of HD (Table 7). 
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   The study discloses the fact that there is a positive degree of moderate correlation 
(+0.604) between HD and technology achievement (Table 5), there by draws the attention 
towards the need to accelerate the pace of technological adaptation in the State. 
 
 
Table 1.  Diffusion  of  Technology  in  Agriculture  Index. 
Indicator 2000 2005 
No. of tractor used per 100 sq.km arable area 0.039 0.053 
Fertilizer consumption (kg. per hectare of 
total sown area)  
0.014 0.017 
Diffusion of technology in Agriculture Index 0.026 0.035 
 
 
               Table 2.  Technology Infrastructure Index  
Indicator                  2000                2005 
Telephone Connectivity (per 
1000 people) 
                 0.274                0.320 
Electricity consumption (per 
1000 population) 
                  0.460                 0.503 
Telephony Infrastructure Index                   0.367                0.411 
 
 
Table 3. Human Skill Index 
Indicator                      2000               2005 
Mean Year of Schooling Index 
(Year 6 and above) 
                     0.175               0.203 
 
 




No. of  tractor used per 100 sector of arable area 0.039 0.053 




Telephone connectivity, per 1000 Population 0.274 0.320 
Electricity consumption, per 1000 Population 0.460 0.503 
 
Mean Year of schooling, year 06 and above  0.175 0.203 













Table 5. Rank Correlation 
Index 2000 
Human Development Index 0 .471 
 
Technology Achievement Index  0 .192 
Rank correlation between HDI & TAI 0.604 
Rank correlation between HDI & Poverty Index 0.488 
Rank correlation between TAI & Poverty Index 0.669 
 
 
Table 6. District-wise  Technological Achievement Index (TAI)  
Diffusion of  Technology in Agriculture Technology Infrastructure  






Mean year of 
Schooling 
Districts 
2000 2005 2000 2005 2001 2005 2000 2005 2001 2005 
Koria 0.02 0.01 0.00 0.00 0.22 0.38 0.28 0.33 0.17 0.18 
Surguja 0.02 0.02 0.00 0.00 0.12 0.24 0.29 0.35 0.17 0.18 
Jashpur 0.01 0.01 0.00 -0.01 0.19 0.26 0.28 0.32 0.19 0.23 
Raigarh 0.06 0.08 0.02 0.01 0.30 0.33 0.48 0.50 0.17 0.18 
Korba 0.01 0.04 0.00 0.00 0.38 0.43 0.40 0.42 0.14 0.16 
Janjgir-
Champa 
0.07 0.10 0.03 0.03 0.19 0.24 0.51 0.52 0.22 0.25 
Bilaspur 0.03 0.07 0.02 0.02 0.35 0.38 0.48 0.53 0.18 0.21 
Kawardha 0.02 0.02 0.01 0.02 0.00 0.18 0.44 0.50 0.14 0.23 
Rajnandgaon 0.02 0.04 0.01 0.02 0.26 0.30 0.54 0.58 0.18 0.24 
Durg 0.06 0.08 0.02 0.03 0.39 0.40 0.55 0.58 0.23 0.25 
Raipur 0.06 0.08 0.03 0.04 0.41 0.43 0.54 0.59 0.19 0.20 
Mahasamund 0.08 0.09 0.02 0.04 0.22 0.27 0.53 0.58 0.18 0.20 
Dhamtari 0.12 0.16 0.04 0.05 0.24 0.26 0.57 0.60 0.17 0.21 
Kanker 0.03 0.04 0.01 0.02 0.19 0.26 0.39 0.53 0.18 0.19 
Bastar 0.01 0.01 0.00 0.01 0.26 0.30 0.42 0.45 0.14 0.17 



































Koria 0.138 12 0.180 11 0.391 13 .500 10 
Surguja 0.120 15 0.158 13 0.418 11 .564 14 
Jashpur 0.134 13 0.162 12 0.455 7 .448 6 
Raigarh 0.206 5 0.220 6 0.430 10 .552 13 
Korba 0.186 8 0.210 7 0.625 1 .471 8 
Janjgir- 
Champa 
0.204 6 0.228 5 0.500 5 .386 3 
Bilaspur 0.212 4 0.242 3 0.449 8 .426 5 
Kawardha 0.122 14 0.190 9 0.326 15 .552 12 
Rajnandgaon 0.202 7 0.236 4 0.374 14 .403 4 
Durg 0.250 1 0.268 1 0.578 2 .353 1 
Raipur 0.246 2 0.268 1 0.534 4 .467 7 
Mahasamund 0.206 5 0.236 4 0.577 3 .541 11 
Dhamtari 0.228 3 0.256 2 0.496 6 .362 2 
Kanker 0.160 10 0.208 8 0.397 12 .487 9 
Bastar 0.166 9 0.188 10 0.264 16 .582 15 
Dantewada 0.144 11 0.158 13 0.441 9 .614 16 
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Calculating the Technology Achievement Index. An example 
 
Goalposts for Calculating the TAI 
 
2000 2005 Indicator 
 Max. Value Min. Value Max. Value Min. Value 
Tractor (per 100 sq km arable 
area) 
986 5 1002 7 
Fertilizer (kg per hectare of total 
sown area) 
2254 5 2059 5 




2 669 3 
Electricity consumption 
(per1000 people) 
1000 0 1000 0 
Mean yrs of schooling (aged 6 & 
above)  
12 0.8 12 0.8 
 
Calculating the TAI 
 
The illustration of the calculation of the three dimensions of the TAI using the data of Durg district for 
various years in 1999 -2005 
 
1. Calculating the diffusion of technology in agriculture sector. 
Tractors and fertilizer consumption are used to approximate the level of technology diffused for 
agriculture production – Indices for the two indicators are calculated according to the general 
formulae. 
 
Tractor index  
For the year 2000 - (60.95-5)/ (986-5) = 0.06 
   2005 - (98.87-15)/ (1002-7) = 0.08 
 
Fertilizer index  
For the year 2000 - (41.52-5)/ (2254 -5) = 0.02 
   2005 - (71.82-5)/ (2059-5) = 0.03 
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 The diffusion of technology in agriculture index is the simple average of these two indices.  
For the year  2000 -TAI diffusion index  = (0.06+0.02)/2 =0.040  
    2005 -TAI diffusion index  = (0.08+0.03)/3 =0.055 
 
2. Calculating the technology infrastructure index. The two indicators used to represent the 
technology infrastructure are telephone connectivity (per 1000 people) and electricity consumption 
(per 1000 people), for this, the indices are calculated using the logarithm of the value and the 
upper goal post is the average of high income countries and the lower goal post is the average of 
ten low developed countries for the corresponding years.  
 
Telephony index   
For the year 2000 - (log18-log2)/ (log593-log2)  = 0.39 
   2005 - (log26-log3)/ (log669-log3)  = 0.40 
Electricity Index, 
 For the year 2000 - (log126-log0)/ (log1000-log0)  = 0.55 
   2005 - (log144-log0)/ (log1000-log0)   = 0.58 
Technology Infrastructure Index is the simple average of these two indices. 
 For the year 2000 - (0.39+ 0.55) /2            = 0.470 
   2005 - (0.40+ 0.58)/2            =0.490 
  
3. Calculating the human skills index. The human skills index is calculated according to the general 
formula of mean year of schooling index. 
Mean years of schooling index is used as human skill index. 
  For the year  2000 - (3.32-0.8)/ (12-0.8)              = 0.225 
           2005 - (3.59-0.8)/ (12-0.8)     = 0.249              
                                    
4. Calculating the technology achievement index. A simple average of the three dimension indices 
gives us the technology achievement index.  
 For the year  2000 - (0.040+0.470+0.225)/3 = 0.245 
                     2005 - (0.055+0.490+0.249)/3 = 0.265 
 
Note-  Calculations based on data in the technical note may yield results that differ from those presented 
in table because of rounding. 
 
 
Appendix 2 Statistics on Technology  
 
Diffusion of Technology in Agriculture 
               Agriculture is still a major sector in many economies, especially developing economies. For the 
rural dominated state Chhattisgarh, agriculture activities add up the revenue and fulfill food requirement of 
the State.  Thus to study the diffusion of technology in agriculture two components fertilizers and tractors 
have been selected. 
Tractor in use - Though various agriculture equipment have been invented for fulfilling agriculture 
needs there by making its work easy and quick. In Chhattisgarh almost every individual in rural sector is 
aware about the use of tractor for agricultural work. Thus tractor utilization per 100 square km. of cropped 
land has been taken for the study for year 1999-2000 and 2004-05, data available from the office of 
Commissioner Land Record, Chhattisgarh and Directorate Economics and Statistics Chhattisgarh. 
Fertilizer consumption - Instead of using traditional nutrients animal and  plant manure people are 
now prone to use fertilizers to increase the fertility of land there by to raise production capacity. Here, the 
fertilizer consumption is measured in kg. per hectare of total sown area. Fertilizer products cover 
nitrogenous, potash and phosphate. Data is complied from APEX Bank, Chhattisgarh for year 1999-2000 





Technology Infrastructure  
              The technology infrastructure study for Chhattisgarh considers those components which are in 
common use of urban population as well as in reach to rural public. 
Telephone connectivity - Telephony diffusion falls under the category of old technology. Data on 
the number of telephone subscribers per 1000 population has been collected from BSNL Chhattisgarh for 
the period up to March 2001 and March 2005 and Directorate Economics and Statistics Chhattisgarh. 
Electricity consumption - Electricity production and consumption is a basic indicator of an 
economy’s size and level of development. Being an old technology it is one of the crucial parameter to 
measure its adoptability in any region as this technology is an inevitable part in our lives. The district-wise 
data of number of electricity consumers per 1000 population has been collected from Chhattisgarh 
electricity board for year 1999-2000 and 2004-05 and Directorate Economics and Statistics Chhattisgarh. 
 
Human Skill   
For adopting new technologies human skills plays a pivotal role and thus included as an enhancing 
element of technology while calculating TAI value. Mean years of schooling has been focused to measure 
the level of human skill with regard to Chhattisgarh.  
Mean years of schooling - The mean years of schooling is the average number of years of school 
completed in the population of age 15 and older (Desai, et al, 2000).   In this study the age group is changed 
though the concept to calculate mean years of schooling remains the same. Here population of age six and 
above has been considered. To create these estimates, data on school attainments on proportions of the 
population that have completed primary, secondary and tertiary education has been compiled from Director 
Education and Directorate Economics and Statistics Chhattisgarh for  2001 and 2005. In second step, these 
attainment levels are multiplied by the duration of the respective level (12 years) to produce an estimate on 
the average years of schooling.    
